its removal is a prerequisite for transcription. The authors showed that this loss of Swi6 was accompanied by histone demethylation, which is also required for transcription. After passing through G1, the exposed centromeric sequences were transcribed during very early S phase. The transcripts were quickly processed by the RNAi machinery into siRNAs, which the authors had previously shown directs the methylation machinery back to the same demethylated histones at the transcribed centromeric sequences. So by the end of S phase, those sequences were remethylated and beginning to rebind Swi6 and cohesin, forming true heterochromatin again.
The timing makes sense. "S phase is exactly when you would need to modify histones to inherit epigenetic modifi cations," says Martienssen, since that is when both copies can be targeted at once.
The authors also showed that temperature elevation inhibited the whole process. If the same is true in other systems, it might explain why some plants require a cold period before they can fl ower. This necessity depends on RNAi silencing and heterochromatin and requires cell division, suggesting that cold-driven gene modifi cations inherited during the winter trigger fl owering in the spring. Kloc, A., et al. 2008 Using an atomic force microscopy probe, the authors measured the resistance to deformation in cells from each layer of the embryo. They found that tension was highest in the outermost layer, the ectoderm, followed by the endoderm and fi nally the mesoderm. By inhibiting myosin, the authors reduced ectoderm tension to match that of the other cell types. Ectoderm tension was also reduced when cells were treated with a growth factor that diverted them to a nonectodermal fate.
Cells sorted according to their tension rather than adhesion levels. When mixed in vitro, ectoderm cells partitioned to the inside, surrounded by meso-and endoderm cells. This inside-out arrangement is probably due to the absence of yolk cells and other in vivo factors that interact preferentially with each layer. Treatment with actomyosin inhibitors, which did not change adhesion, prevented ectoderm cells from burrowing inwards, indicating that cells rely on tension differences for sorting.
"In textbooks, you will read that differential intercellular adhesion of cells is suffi cient to explain their sorting behavior," says Heisenberg. "But it's not just the adhesion that's doing it. It's a combination of several factors, including adhesion and tension." Krieg, M., et al. 2008 . Nat. Cell Biol. doi:10.1038/ncb1705.
Tension helps sort (top to bottom) ectoderm (red) and mesoderm (green) cells into ordered layers in vitro.
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Entering mitosis, Swi6 (green) disengages from histones, allowing demethylation and transcription in S phase. RNAi remethylates the histones to complete the cycle.
Embryos experience tension
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